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Late acute thrombosis after paclitaxel eluting stent
implantation
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Abstract
Late (more than six months) total
occlusion after coronary stenting is a
progressive phenomenon occurring in
approximately 4% of patients, leading to
acute myocardial infarction in less than
0.5%. The process must be related to severe
and progressive intimal hyperplasia. In
patients receiving coronary stenting with
simultaneous brachytherapy, late total oc-
clusion has been reported at a higher rate
and to be related to stent thrombosis rather
than intimal hyperplasia. Late total occlu-
sion presenting with an acute clinical event
seven months after the implantation of a
paclitaxel drug eluting stent is reported.
The occlusion developed soon after the
interruption of ticlopidine treatment, sug-
gesting that the event had a thrombotic
genesis and that the risk is not confined to
the first six month period.
(Heart 2001;86:262–264)

Keywords: paclitaxel eluting stent; late thrombosis

Vessel shrinkage after balloon angioplasty and
intimal hyperplasia after coronary stenting
have been indicated as predominant factors for
restenosis and late total occlusion after percu-
taneous coronary intervention in non-
irradiated coronary segments. In patients
undergoing coronary stenting with simultane-
ous brachytherapy, late total occlusion has
been observed at a higher rate and to be related
to stent thrombosis rather than occlusive
intimal hyperplasia.1 2

The new concept of local drug delivery by
coated stents has greatly increased the interest
of interventional cardiologists in the pharma-
cological approach to restenosis. Drug eluting
stents couple the mechanical and scaVolding
properties of a stent, necessary to optimise the
angiographic result, with the requirement for a
pharmacological agent to facilitate recovery of
the vessel from the injury caused by the stent
implantation itself. In addition it oVers the
possibility of focal therapeutic drug eVect
within the target tissue, allowing higher drug
concentrations at the site of vascular injury
without serious side eVects arising from
systemic administration.

Paclitaxel interferes with cellular migration
and proliferation primarily by stabilising
microtubules and it has been shown to

reduce intimal hyperplasia in animal models of
vascular injury.3 4 In addition, paclitaxel may
alter inflammatory cell activity, directly linked
to the genesis of stent induced neointima, by
enhancing macrophage production of nitric
oxide, prostaglandins, and other cytokines. The
rapid cellular uptake caused by the highly
lipophilic character of paclitaxel in association
with the unique mode of action supports a long
lasting antiproliferative eVect even after a brief,
single dose application. A recent clinical regis-
try of 30 patients treated for de novo lesions
with paclitaxel eluting stent implants found an
extremely low rate of in stent restenosis at the
six month angiographic follow up and no target
vessel revascularisation at the two year clinical
follow up.5 We report a case of abrupt late total
occlusion that developed seven months after
implantation of a Quanam paclitaxel eluting
stent. The occlusion occurred while the patient
was taking aspirin and soon after the interrup-
tion of ticlopidine treatment.

Case description
Coronary angiography was performed in a 49
year old man for unstable angina following a
recent (less than six weeks) anterior myocardial
infarction. The risk factors for coronary artery
disease were hypertension, family history for
coronary artery disease, and hypercholesterol-
aemia. His medical history was negative for
other significant diseases. The baseline angio-
gram showed a left anterior descending coron-
ary artery occluded in the mid segment (fig 1A)
with collateral flow from the right coronary
artery filling the distal part of the vessel. Left
ventricle angiography showed mild hypokinesia
in the anterior wall. The patient was enrolled in
a randomised study evaluating a drug coated
stent versus a non-coated stent to lower
angiographic and clinical restenosis. A paclitaxel
eluting stent was assigned by the randomisation
code. After predilatation with a 2.5 × 20 mm
Adante balloon (Boston Scientific, Manhasset,
Massachusetts, USA), a Quads-QP2
3.0 × 17 mm stent was implanted (Quanam
Medical Corp, Santa Clara, California, USA)
inflated at 12 atm, achieving an optimal result
with a final minimal diameter of 2.95 mm and a
−3.4% diameter stenosis (fig 1B). The patient
was discharged on the following day in stable
condition and taking aspirin 100 mg daily and
ticlopidine 250 mg twice a day, to be continued
for six months. Six months later the patient
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underwent control coronary angiography, which
showed a persistent optimal result in the treated
artery, with no evidence of in stent intimal
hyperplasia (fig 2). After control coronary
angiography the patient was switched from the
combined antiplatelet treatment with aspirin
and ticlopidine to aspirin alone. Fifteen days
later the patient was admitted to hospital with an
acute anterior myocardial infarction (maximal
creatine kinase 1160 U/dl). The subsequent
coronary angiogram showed a total occlusion of
the left anterior descending coronary artery in
the stented segment with collaterals from the
right coronary system filling the distal part of the
vessel (fig 3). An attempt to cross the lesion with
a wire was unsuccessful and the patient was
scheduled for coronary artery bypass grafting.

Discussion
Late total occlusion after coronary stent im-
plantation is a progressive phenomenon that
occurs in approximately 4% of patients when

radiation therapy is not used; it leads to acute
myocardial infarction in less than 0.5% of
patients. In contrast, several recent reports
describe a higher incidence (6.6%) of acute
thrombotic clinical events 2–15 months after
percutaneous coronary intervention with simul-
taneous brachytherapy.1 2 In the case presented
here, the index procedure ended with an
optimal result that was maintained at six
months with no evidence of intimal hyperplasia.

Preliminary data from studies in animals and
humans show that stent based paclitaxel deliv-
ery reduced stent induced intimal thicken-
ing.3 4 The time correlation between angio-
graphic follow up and the clinical event
excludes intimal hyperplasia as pathogenic
phenomenon of the event. Furthermore, the
observation that the abrupt vessel occlusion at
the stent site occurred soon after the interrup-
tion of combined antiplatelet treatment with
aspirin and ticlopidine suggests that the late
clinical event had a thrombotic genesis. Possi-
ble mechanisms responsible for late thrombosis
may be the delayed or incomplete re-
endothelialisation of the stent struts in addition
to stent thrombogenicity or neointimal dys-
function determined by paclitaxel. Histological
characterisation of tissue responses in the pres-
ence of paclitaxel in animals indicates that
healing is arrested, with sustained (up to six
months) presence in the neointima of inflam-
matory cells as part of this delayed healing.6

Such an incomplete healing process may
prolong the period of vessel wall thrombo-
genicity, as observed after endovascular radia-
tion therapy.7 In addition, although animal
studies showed that re-endothelialisation of the
injured segment was aVected only at a high
dose of paclitaxel,8 these results cannot be
directly transferred to the human situation.
Until large studies address the timing of
complete vessel healing after paclitaxel eluting

Figure 1 (a) Baseline angiogram of the left coronary artery showing the occlusion of the left anterior descending artery in
the mid-segment. (arrows). (b) Optimal immediate angiographic result after implantation of a paclitaxel eluting stent.

Figure 2 Six month angiographic follow up showing
persistent optimal result in the stented segment (arrow) with
no evidence of intimal hyperplasia.
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stent implantation or the role of endothelial dys-
function is better defined, the clinician should
consider the use of combined treatment with
two antiplatelet agents indefinitely (aspirin plus
ticlopidine or aspirin plus clopidogrel).

CONCLUSION

This single case report highlights the problem
that late coronary thrombosis following paclit-
axel eluting stent implantation may be an
important limitation of restenosis prevention
by some drug eluting stents. In the absence of
other data, we think that combined antiplatelet
treatment should be continued in the long
term, unless it is contraindicated.
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Figure 3 (a) Left coronary angiography showing the late total occlusion in the stented
segment (magnified in c). (b) Angiography of the right coronary artery with collateral
filling of the left anterior descending coronary artery in the segment distal to the occlusion.
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